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transversal direction orthogonal to the longitudinal direc-
tion. The sheet packaging material includes at least a bottom
transversal crease line including a bottom central portion, a
bottom end portion and a bottom side portion. The sheet
packaging material includes a pair of slanted crease lines
inclined relative to both the longitudinal and transverse
directions. The slanted crease lines have first ends pointing
to one ol the second boundary edges and second ends
pointing to a continuous line parallel to the transversal
direction and including the bottom central portion and the
bottom end portion. The slanted crease lines delimit, with
the bottom side portion, a flap area of the sheet packaging
material designed to form at least part of a lateral tlap of the
package.
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SHEET PACKAGING MATERTIAL FOR
PRODUCING A SEALED PACKAGE
CONTAINING A POURABLE PRODUCT AND
A PACKAGE OBTAINED THEREFROM

TECHNICAL FIELD

The present 1nvention relates to a sheet packaging mate-
rial for producing a sealed package containing a pourable
product, 1n particular a pourable food product.

The present invention also relates to a sealed package
containing a pourable product, 1n particular a pourable food
product, obtained from the above-mentioned sheet packag-
ing material.

BACKGROUND ART

As commonly known, many pourable food products, such
as fruit juice, UHT (ultra-high-temperature treated) malk,
wine, tomato sauce, etc., are sold in packages made of
sterilized packaging material.

A typical example 1s the parallelepiped-shaped package
for liguid or pourable food products known as Tetra Brik
Aseptic (registered trademark), which 1s made by folding,
sealing and cutting a web of laminated packaging material.
In particular, the packaging material has a multilayer struc-
ture comprising a base layer, e.g. of paper, covered on both
sides with layers of heat-seal plastic matenial, e.g. polyeth-
ylene. In the case of aseptic packages for long-storage
products, such as UHT milk, the packaging material also
comprises a barrier layer of oxygen-barrier material, e.g. an
aluminum foil, which 1s superimposed on a layer of heat-seal
plastic material, and 1s 1 turn covered with another layer of
heat-seal plastic material forming the inner face of the
package eventually contacting the food product.

Packages of this sort are normally produced on fully
automatic packaging machines, on which a continuous tube
1s formed from the web-fed packaging material; the web of
packaging material 1s sterilized on the packaging machine,
¢.g. by applying a chemical sterilizing agent, such as a
hydrogen peroxide solution, which, once sterilization 1s
completed, 1s removed from the surfaces of the packaging
matenal, e.g. evaporated by heating; the web so sterilized 1s
then maintained 1n a closed, sterile environment, and 1s
folded and sealed longitudinally to form a tube, which 1s fed
vertically.

In order to complete the forming operations, the tube 1s
filled with the sterilized or sterile-processed food product,
and 1s sealed and subsequently cut along equally spaced
cross sections; pillow packs are so obtained, which are then
tolded mechanically to form respective finished packages at
a final folder.

To allow folding of the web packaging material both
during forming and final folding, crease lines, 1.e. weakening
lines, are formed 1n the packaging material at the production
plant of the packaging material by creasing rolls. In practice,
the crease lines define folding lines along which the pillow
packs are folded to take the desired final configuration.

Alternatively, the packaging material may be cut into
blanks, which are formed into packages on forming spindles,
and the resulting packages are then filled with the food
product and sealed. One example of this type of package 1s
the so-called “gable-top™ package known by the trade name
Tetra Rex (registered trademark).

To open the above-described packages, these are normally
provided with a removable portion, which 1s partly detached
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2

by a re-closable opening device from the rest of the pack-
aging material to free a pour opening through which to pour
out the product.

The removable portion 1s formed on the packaging mate-
rial prior to folding and sealing the packaging material to
form the finished package.

The removable portion normally comprises a so-called
“prelaminated” hole, 1.e. a circular hole formed through the
base layer only of the packaging material and covered, when
the material 1s laminated, with the layers of heat-seal plastic
material and barrier material, which adhere to one another at
the hole.

Each package of the above type, either cut from a tube of
packaging material or formed on a forming spindle, 1s
obtained from a basic unit of packaging material having
given crease lines.

In other words, the above-mentioned basic unit represents
the exact length of the packaging material used to produce
one single package.

In the case of packages made from a tube of packaging
material, the original web includes a plurality of basic units
jomed to each other; in the case of packages made on
forming spindles, the basic unit 1s defined by the blank.

The basic unit typically has a rectangular or square
configuration with two first boundary edges parallel to a
longitudinal direction and two second boundary edges par-
allel to a transversal direction orthogonal to the longitudinal
direction. Therefore, the second boundary edges are
orthogonal to the first boundary edges.

Once the basic unit 1s folded and sealed to form the
respective lfinished package, the longitudinal direction
becomes the direction along which the total height of the
package 1s defined; the longitudinal direction also represents
the main direction of extension of the web from which the
basic unit 1s obtained.

The basic unit usually includes at least two transversal
crease lines extending transversally to the longitudinal direc-
tion and dividing the basic unit into:

a bottom region containing a bottom crease pattern and
configured to form a bottom portion of the finished
package;

a top region containing a top crease pattern and config-
ured to form a top portion of the finished package; and

an intermediate region contained between the transversal
crease lines, mterposed between the bottom region and
the top region, configured to form a lateral main portion
of the finished package and usually having an interme-
diate crease pattern, 1.e. a plurality of longitudinal
crease lines designed to form lateral edges of a plurality
of side walls of the lateral main portion.

Alternatively, some types of package are obtained by
folding and sealing a basic unit of packaging material
lacking the longitudinal crease lines in the intermediate
region.

In light of the above, the basic unit mcludes a top
transversal crease line and a bottom transversal crease line,
which are also configured to define, respectively, a top
peripheral edge and a bottom peripheral edge of the finished
package having endless configurations and respectively
dividing the bottom portion and the top portion from the
lateral main portion of the finished package.

The bottom portion of the finished package normally
includes a bottom panel defining the resting surface of the
package.

The top portion of the finished package may include a flat
and horizontal top panel, parallel to the bottom panel;
alternatively, gable top portions or slanted top portions are
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very conveniently used in combination with re-closable
opening devices because sloping top panels are wider than
corresponding flat top panels of parallelepiped or prismatic
packages and therefore allow the application of larger open-
ing devices, ¢.g. provided with screw caps or the like.

Generally, the top crease pattern and the bottom crease
pattern include respective longitudinal crease lines parallel
to the longitudinal direction and respectively extending
within the top region or the bottom region.

More precisely, each one of the top crease pattern and the
bottom crease pattern includes four of such longitudinal
crease lines, two more external and two more internal,
relatively to the first boundary edges of the basic unit.

Between each pair of such longitudinal crease lines, 1.¢.
between one 1nternal longitudinal crease line and the corre-
sponding external longitudinal crease line, two slanted
crease lines are included, which are inclined relatively to
both the longitudinal direction and the transversal direction.

In particular, the slanted crease lines of each pair have one
end 1n common located on a further transversal crease line
parallel to the top transversal crease line or bottom trans-
versal crease line respectively, and opposite ends located at
the mtersection points between such top transversal crease
line or bottom transversal crease line and the longitudinal
crease lines of the same pair, respectively.

In this way, each pair of slanted crease lines delimits a
triangle with the segment of top transversal crease line or
bottom transversal crease line comprised between the oppo-
site ends of such slanted crease lines.

Each area between longitudinal crease lines 1s configured
to define one respective top lateral flap or bottom lateral flap
of the finished package.

In particular, once formed, the two top lateral flaps are
tolded, along the respective longitudinal crease lines, out-
wardly onto the lateral main portion of the package, whereas
the two bottom lateral flaps are folded, along the respective
longitudinal crease lines, inwardly onto the bottom panel of
the package.

It 1s known 1n the field a possible weakening of the sheet
packaging material during folding of the bottom lateral tlaps
of the package, especially along the above-mentioned lon-
gitudinal crease lines.

More precisely, this weakening can occur due to the fact
that the bottom lateral flaps have to be folded onto the
bottom panel inwardly towards the interior of the package of
a supplementary angle with respect to the horizontal direc-
tion, so as to ensure a proper planarity, or a substantially
domed configuration, of the bottom end on which the
package stands, 1n use, thereby guaranteeing the stability of
the package.

Although the sheet packaging material known in the art 1s
both structurally and functionally valid, there 1s still room
for turther improvement, 1n particular as to avoid the afore-
mentioned sheet packaging material weakening during fold-
ing of the bottom lateral flaps and to avoid a non-optimal
forming of the package, especially at the corners of the
package.

DISCLOSURE OF INVENTION

It 1s therefore an object of the present invention to provide
a sheet packaging material, which 1s designed to meet the
above-mentioned need i a straightforward and low-cost
mannet.
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This object 1s achieved by a sheet packaging material as
claimed 1n claim 1.

BRIEF DESCRIPTION OF THE DRAWINGS

Four non-limiting embodiments of the present invention
will be described by way of example with reference to the
accompanying drawings, i which:

FIG. 1 1s a front view of a basic unit of a sheet packaging
material according to a first embodiment of the present
imnvention;

FIG. 2 1s a larger-scale, partial front view of a detail of the
sheet packaging material of FIG. 1;

FIG. 3 1s a front view of a basic unit of a sheet packaging
material according to a second embodiment of the present
invention;

FIG. 4 1s a larger-scale, partial front view of a detail of the
sheet packaging material of FIG. 3;

FIG. 5 1s a front view of a basic unit of a sheet packaging
material according to a third embodiment of the present
invention;

FIG. 6 1s a larger-scale, partial front view of a detail of the
sheet packaging material of FIG. 5;

FIG. 7 1s a front view of a basic unit of a sheet packaging
material according to a fourth embodiment of the present
invention;

FIG. 8 1s a larger-scale, partial front view of a detail of the
sheet packaging material of FIG. 7; and

FIG. 9 15 a perspective view of a package obtained from
the basic unit of FIG. 1.

BEST MODE FOR CARRYING OUT TH.
INVENTION

L1

With reference to FIG. 1, number 1 indicates as a whole
a basic unit of a sheet packaging material 2 for producing a
sealed package P (FI1G. 9) containing a pourable product, in
particular a pourable food product, such as fruit juice, UHT
(ultra-high-temperature treated) milk, wine, tomato sauce,
etc.

In particular, packaging material 2 has a known multilayer
structure (not shown) comprising a base layer, e.g. made of
paper, for stiflness, and a number of lamination layers
covering both sides of the base layer.

Preferably, the lamination layers comprise one layer of
oxygen-barrier material, e.g. an aluminum foil, and a num-
ber of layers of heat-seal plastic material covering both sides
of the base layer and both sides of the layer of oxygen-
barrier matenal. In other words, by proceeding from the side
which will eventually form the mside of package P, pack-
aging material 2 comprises one layer of heat-seal plastic
material, one layer of oxygen-barrier material, another layer
of heat-seal plastic material, the base layer, and one or more
additional layers of heat-seal plastic material.

As shown 1n FIG. 1, basic unit 1 of packaging material 2
has a rectangular configuration and 1s delimited by:

two side boundary edges 3, 4 parallel to a longitudinal

direction A coinciding with a longitudinal direction 1n
an upright condition of basic unit 1;

a bottom boundary edge 3 parallel to a transversal direc-

tion B orthogonal to longitudinal direction A; and

a top boundary edge 6 parallel to transversal direction B

and to bottom boundary edge 5.

In particular, longitudinal direction A i1s the direction
along which the total height of package P will be defined.

It 1s pointed out that, 1n the present description and 1n the
claims, the term “total height” means either the height of
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package P when the latter has a constant height or the
maximum height of package P when the latter has a variable
height.

Basic unit 1 may be a precut blank, or a portion of a web
of packaging material 2 comprising a succession ol basic
units 1.

In the first case, basic unit 1 1s folded on a known forming
spindle (not shown), 1s filled with the pourable product, and
1s sealed at the top to form package P.

In the second case, the web of packaging material 2,
comprising a succession ol basic units 1, 1s:

folded into a cylinder and sealed longitudinally to form a
vertical tube;

filled continuously with the pourable product; and

sealed transversely and cut into basic units 1, which are
then folded to form respective packages P.

To allow folding and forming of each package P, each
basic unit 1 of packaging material 2 comprises a number of
crease lines defining respective folding lines, along which
the packaging material 2 1s configured to be folded.

In detail, basic unit 1 of packaging material 2 comprises
a bottom transversal crease line 7 and a top transversal
crease line 8, both extending parallel to transversal direction
B.

In greater detail, bottom transversal crease line 7 can be
a continuous crease line or a broken (non-continuous) crease
line.

Bottom transversal crease line 7 and top transversal crease
line 8 divide the basic unit 1 1nto:

a bottom region 10 containing a bottom crease pattern 11
and configured to form a bottom portion 25 (FIG. 9) of
the package including a bottom panel (not shown),
preferably a flat and horizontal bottom panel having a
quadrilateral, 1.e. rectangular or square (1n this specific
example described rectangular), profile and defining
the resting surface of package P;

a top region 12 containing a top crease pattern 13 and
configured to form top portion 26 of the package
including a top panel 27, preferably a flat and horizon-
tal top panel having a quadrilateral, 1.e. rectangular or
square (1n this specific example described rectangular),
profile, or a slanted, 1.e. inclined, top panel; and

an ntermediate region 14 contained between bottom
transversal crease line 7 and top transversal crease line
8, interposed between bottom region 10 and top region
12, with respect to longitudinal direction A, and
designed to form a main portion 28 of package P having
a plurality of side walls 29.

In greater detail, bottom transversal crease line 7 extends
parallel to bottom boundary edge 5 and top boundary edge
6 and 1s arranged closer to bottom boundary edge 3 than top
transversal crease line 8. Bottom transversal crease line 7 1s
configured to define a bottom peripheral edge 30 of package
P dividing main portion 28 from bottom portion 25.

In particular, bottom transversal crease line 7 includes:

a bottom central portion 7a configured to define a bottom
front edge 30a of package P;

two bottom end portions 75 arranged on opposite sides of
bottom central portion 7a, located adjacent to respec-
tive side boundary edges 3, 4 and configured to define
a bottom rear edge (not shown) of package P; and

two bottom side portions 7¢, adjacent to opposite sides of
bottom central portion 7a, each extending between
bottom central portion 7a and one respective bottom
end portion 7b, and designed to define two respective
bottom side edges 305 (only one shown 1n FIG. 9) of
package P.
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Top transversal crease line 8 1s arranged closer to top
boundary edge 6 than bottom transversal crease line 7 and 1s
configured to define a top peripheral edge 31 of package P
dividing main portion 28 from top portion 26.

In particular, top transversal crease line 8 includes:

a top central portion 8a configured to define a top front

edge 31a of package P;

two top end portions 86 arranged on opposite sides of top

central portion 8a, located adjacent to respective side

boundary edges 3, 4 and configured to define a top rear
edge 31b of package P; and

two top side portions 8¢, extending adjacent to opposite

sides of top central portion 8a, each connecting top
central portion 8a to one respective top end portions 85,
and designed to define two respective top side edges
31c of package P.

Basic unit 1 includes two further transversal crease lines,
namely a further bottom transversal crease line 15 and a
turther top transversal crease line 16, both extending parallel
to transversal direction B, and placed near bottom boundary
edge 5 and top boundary edge 6, respectively.

In detail, further bottom transversal crease line 15 and
further top transversal crease line 16 delimit with bottom
boundary edge 5 and top boundary edge 6 respective bottom
transversal sealing area 17 and top transversal sealing area
18 configured to define respective bottom transversal sealing,
band and top transversal sealing band of package P, along
which the above-mentioned vertical tube of packaging mate-
rial 2 1s sealed transversely and cut during the forming
operation of package P.

Bottom crease pattern 11 1s designed to produce the
bottom panel and two substantially triangular bottom lateral

flaps (not shown) which will be folded inwardly towards, 1n
particular onto, the bottom panel of package P.

With reference to FIG. 1, bottom crease pattern 11
includes four longitudinal crease lines 19a, 196 parallel to
longitudinal direction A and extending within bottom region
10, in particular between bottom transversal crease line 7
and further bottom transversal crease line 15.

More specifically, longitudinal crease lines 196 are the
most internal ones, whilst longitudinal crease lines 19q are
located near opposite side boundary edges 3 and 4, respec-
tively; the area between longitudinal crease lines 195, as
well as the areas delimited by longitudinal crease lines 19a
with the respective side boundary edges 3, 4 are configured
to define the bottom panel of package P.

In each of the areas delimited between one longitudinal
crease line 19a and the corresponding longitudinal crease
line 195, bottom crease pattern 11 further includes one pair
of additional crease lines, 1n particular one pair of slanted
crease lines 20, 21 inclined relatively to both longitudinal
direction A and transversal direction B and extending within
bottom region 10, preferably between bottom transversal
crease line 7 and further bottom transversal crease line 15.

In particular, the slanted crease lines 20, 21 have one end
in common located on further bottom transversal crease line
15 and opposite ends pointing to a continuous line C parallel
to transversal direction B and including bottom central
portion 7a and bottom end portions 75 of bottom transversal
crease line 7. Slanted crease lines 20, 21 delimit, together
with the respective bottom side portion 7¢, a flap area,
preferably a substantially triangular area 22.

According to this specific preferred embodiment, bottom
central portion 7a, bottom end portions 7b and bottom side
portions 7¢ of bottom transversal crease line 7 are aligned to
one another and to continuous line C (FIGS. 1 to 6).



US 11,667,428 B2

7

According to an alternative embodiment (FIGS. 7 and 8),
bottom central portion 7a, bottom end portions 75 and
bottom side portions 7¢ may not be aligned to one another
and to continuous line C. In particular, bottom central
portion 7a, bottom end portions 7b and bottom side portions
7c may be parallel to one another and to continuous line C,
but bottom side portions 7¢ could be spaced from continuous
line C by a longitudinal oflset along longitudinal direction A.

In the embodiment shown in FIGS. 1 and 2, the above-
mentioned opposite ends of slanted crease lines 20, 21 are
located on continuous line C, 1n particular on bottom trans-
versal crease line 7. In this way, slanted crease lines 20, 21
delimit the respective triangular area 22 together with the
segment of bottom transversal crease line 7 comprised
between the opposite ends of slanted crease lines 20, 21
themselves.

More precisely, the latter segment 1s defined by one
bottom side portion 7¢ of bottom transversal crease line 7;
therefore, bottom side portion 7¢ defines a base of such
respective triangular area 22.

Each area comprised between longitudinal crease lines
19a and 195, including triangular area 22, 1s configured to
define one respective bottom lateral flap (not shown) of
package P.

Furthermore, with reference to a single pair of longitudi-
nal crease lines 194, 195, longitudinal crease lines 19a, 195
of such pair are arranged at opposite sides of the respective
triangular area 22, relatively to transversal direction B, and
define together a folding line about which the relative
bottom lateral flap 1s designed to be folded inwardly, as
stated above.

As shown in FIG. 1 and, on a larger-scale and only for one
slanted crease line 20 1n FI1G. 2, projections of slanted crease
lines 20, 21 on continuous line C along respective directions
parallel to slanted crease lines 20, 21 1dentify on continuous
line C, 1.e. intersect continuous line C at, respective {first
points Q1 (only one shown 1n FIG. 2), arranged at respective
opposite sides of the relative triangular area 22.

According to this specific embodiment, slanted crease
lines 20, 21 directly intersect bottom transversal crease line
7 at first points Q1; therefore, first points Q1 define inter-
section points between each slanted crease line 20, 21 and
bottom transversal crease line 7, thereby delimiting corre-
sponding bottom side portions 7c.

More specifically, each first point Q1 defines a base vertex
of the respective triangular area 22.

Advantageously, projections of each pair of longitudinal
crease lines 194, 1956 on continuous line C along longitudi-
nal direction A 1dentily on continuous line C, 1.e. intersect
continuous line C, at respective second points Q2 (only one
shown 1 FIG. 2), each one of which 1s arranged at one
respective side of the relative triangular area 22 surrounded
by that pair of longitudinal crease lines 19a, 195 and 1s
spaced from the corresponding first point Q1 arranged on
that same one side of the relative triangular area 22, along
transversal direction B, by a transversal offset T (shown in
FIG. 2).

According to this specific embodiment, longitudinal
crease lines 19q, 196 directly intersect bottom transversal
crease line 7 at second points QQ2; therefore, second points
Q2 define intersection points between each longitudinal
crease line 19a, 196 and bottom transversal crease line 7.

By way of example, the slanted crease line 20 located
adjacent to side boundary edge 3 intersects bottom trans-
versal crease line 7 at one first point (Q1; the corresponding,
longitudinal crease line 19a, 1.e. the one located adjacent to
side boundary edge 3, intersects bottom transversal crease
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8

line 7 at one second point Q2 which 1s spaced from the latter
first point Q1 by transversal offset T (FIG. 2).

Since basic unit 1 comprises four (two pairs of) longitu-
dinal crease lines 19a, 196 and four (two pairs of) slanted
crease lines 20, 21, four second points Q2 and four first
points Q1 are i1dentified on basic unit 1.

Preferably, the two second points Q2 of each parr,
arranged at opposite sides of one respective triangular area
22, are external to the segment delimited by the correspond-
ing first pomnts Q1, 1.e. are external to the corresponding
bottom side portion 7¢ of bottom transversal crease line 7.
The latter feature 1s applicable to both pairs of second points
Q2 of basic unit 1.

Preferably, all second points Q2 of basic unit 1 are
respectively spaced from the corresponding first points 1,
1.e. from the nearest first points Q1 located on the same side
of the relative triangular area 22, by the same transversal

ofiset T.

Preferably, transversal oflset T 1s comprised 1n the range
of 0.1 mm to 2 mm.
Top crease pattern 13 1s designed to produce, 1n a manner
known and not described 1n detail, top panel 27 and two
substantially triangular top lateral tlaps 32 (only one shown
in FIG. 9) which are configured to be folded outwardly
towards, 1n particular onto, main portion 28.
Furthermore, top crease pattern 13 includes a removable
portion 24 arranged 1n the area of top region 12.
Preferably, removable portion 24 comprises a so-called
“prelaminated” hole, 1.e. a circular hole formed through the
base layer only of packaging material 2 and covered, when
the material 1s laminated, with the layers of heat-seal plastic
material and barrier material, which adhere to one another at
the hole.
Once package P 1s completely folded, a known opening
device 33 (FIG. 9) 1s applied onto top panel 27 by conven-
tional fastening systems, such as adhesives, or by micro-
flame, electric-current-induction, ultrasound, laser, or other
heat-sealing techniques, so as to cover removable portion
24.
According to this preferred non-limiting embodiment
shown, intermediate region 14 contains an intermediate
crease pattern 34 comprising:
two intermediate longitudinal crease lines 35, parallel to
longitudinal direction A, extending within intermediate
region 14, 1n particular between bottom transversal
crease line 7 and top transversal crease line 8, and
configured to form respective longitudinal lateral edges
36 (FIG. 9) of main portion 28; and

two pairs of intermediate curved crease lines 37 extending
within mntermediate region 14, 1n particular between
bottom transversal crease line 7 and top transversal
crease line 8, and configured to form respective curved
lateral edges 38 of main portion 28 delimiting respec-
tive leat portion 39 of package P (FIG. 9).

In detail, intermediate curved crease lines 37 extend
substantially along longitudinal direction A.

In greater detail, intermediate curved crease lines 37 of
one pair delimit a leaf-shaped area of main portion 28 and
have their opposite ends in common with one another and
pointing to top transversal crease line 8 and bottom trans-
versal crease line 7, respectively.

More specifically, projections of intermediate longitudi-
nal crease lines 35 or of intermediate curved crease lines 37
on continuous line C, respectively along longitudinal direc-
tion A or along directions parallel to intermediate curved
crease lines 37, comncide with the respective first points Q1.
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In this specific example described, both intermediate
longitudinal crease lines 35 and intermediate curved crease
lines 37 directly intersect bottom transversal crease line 7 at
respective first points Q1; therefore, first points Q1 define
intersection points between each intermediate longitudinal
crease line 35 or intermediate curved crease line 37 and

bottom transversal crease line 7, thereby delimiting, on
bottom transversal crease line 7, corresponding bottom side
portions 7c.

Number 1' mn FIG. 3 indicates as a whole a ditlerent
embodiment of a basic unit of sheet packaging material 2
according to the present invention. Since basic unit 1' 1s
similar to basic unit 1, the following description 1s limited to
the differences between them, and using the same refer-
ences, where possible, for 1dentical or corresponding parts.

In particular, basic unit 1' differs from basic unit 1 by
comprising a bottom crease pattern 11' including four lon-
gitudinal crease lines 194', 196" which do not intersect
bottom transversal crease line 7.

In other words, only the projections of each longitudinal
line 194", 195" along longitudinal direction A intersect con-
tinuous line C, in particular bottom transversal crease line 7,
at the respective second points (2, while the respective end
of each longitudinal line 194', 196" do not reach bottom
transversal crease line 7.

This 1s visible 1n particular, for a single longitudinal line
194" of bottom crease pattern 11', 1n FIG. 4: such longitu-
dinal crease line 19a4' does not reach bottom transversal
crease line 7, whereas the projection of such longitudinal
crease line 194' along longitudinal direction A does.

Number 1" in FIG. 5 indicates as a whole a further
embodiment of a basic unit of sheet packaging material 2
according to the present invention. Since basic unit 1" 1s
similar to basic unit 1', the following description 1s limited
to the diflerences between them, and using the same refer-
ences, where possible, for 1identical or corresponding parts.

In particular, basic unit 1" differs from basic unit 1' by
comprising a bottom transversal crease line 7" which 1s
interrupted at least at first points Q1, at the corresponding
second points Q2 and between first points Q1 and the
corresponding second points Q2.

In practice, bottom transversal crease line 7" 1s not
continuous, but 1s interrupted at some portions thereot, as
described above.

Furthermore, basic unit 1" differs from basic unit 1' by
comprising a bottom crease pattern 11" including two pairs
of slanted crease lines 20", 21" which do not intersect
continuous line C, 1n particular bottom transversal crease
line 7.

In other words, only the projections of slanted crease lines
20", 21" along the respective directions parallel to such
slanted crease lines 20", 21" intersect continuous line C at
the respective first points Q1, while the respective ends of
slanted crease lines 20", 21" do not reach continuous line C.

Additionally, likewise to bottom crease pattern 11', bot-
tom crease pattern 11" includes four longitudinal crease lines
194", 195" which do not intersect continuous line C.

Moreover, basic unit 1" differs from basic unit 1' by
comprising an intermediate crease pattern 34" including two
intermediate longitudinal crease lines 35" and two pairs of
intermediate curved crease lines 37" which do not intersect
continuous line C, 1n particular bottom transversal crease
line 7.

In other words, only the projections of intermediate
longitudinal crease lines 35" or of intermediate curved
crease lines 37" on continuous line C, respectively along
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longitudinal direction A or directions parallel to intermediate
curved crease lines 37", intersect continuous line C at
respective first points Q1.

In light of the above, bottom crease pattern 11' and
intermediate crease pattern 34" comprise a plurality of void
portions 40" in which no crease line 1s present.

This 1s visible 1n FIG. 6, for a single void portion 40".

Number 1™ m FIG. 7 indicates as a whole a further
embodiment of a basic unit of sheet packaging material 2
according to the present invention. Since basic unit 1™ 1s
similar to basic unit 1, the following description 1s limited to
the differences between them, and using the same refer-
ences, where possible, for 1dentical or corresponding parts.

In particular, basic unit 1" differs from basic unit 1 by
comprising a bottom crease pattern 11" having a bottom
transversal crease line 7' that includes a bottom central
portion 74", two bottom end portions 756™ and two bottom
side portions 7¢'" which are not aligned to one another and
to continuous lme C.

In detail, bottom central portion 7a'™, bottom end portions
76" and bottom side portions 7¢'" are parallel to one another
and to continuous line C, but bottom side portions 7¢'" are
spaced from continuous line C by a longitudinal offset along
longitudinal direction A.

In greater detail, bottom side portions 7™ are closer to
bottom boundary edge S than bottom central portion 7a™ and
bottom end portions 75"

Therefore, bottom central portion 74" and bottom end
portions 7b'" are closer to top transversal crease line 8 than
bottom side portions 7¢"”.

Hence, according to this preferred embodiment, triangular
areas 22 are smaller than triangular areas 22 according to the
previously described embodiments.

The advantages of basic unit 1, 1', 1", 1" of packaging
material 2 according to the present imnvention will be clear
from the foregoing description.

In particular, transversal oflset T allows to compensate for
the thickness of packaging material 2 during forming of
bottom portion 25, 1n particular during folding of the bottom
lateral flaps. This misaligned configuration of longitudinal
crease lines 19a, 195, 194', 195', 19q", 196" permits to
perform the folding of such bottom lateral flaps avoiding any
weakening of sheet packaging material 2, especially along
the longitudinal crease lines 19a, 1956, 194', 195', 194", 195",
since the local stress arising on such crease lines 1s reduced,
due to the above-mentioned compensation.

Furthermore, 1n the configuration 1 which longitudinal
crease lines 194', 195' do not converge on bottom crease line
7, the local stress during folding 1s even more reduced.

This 1s far more accentuated thanks to bottom crease
pattern 11" and mtermediate crease pattern 34". In fact,
thanks to the presence of void portions 40", the local stress
applied, during folding, on the points of convergence of the
various crease lines 1s reduced, as such convergence points
are removed. In addition, the forming of package P, espe-
cially at the corners of package P, 1s improved.

Clearly, changes may be made to basic umit 1, 1', 1", 1™
of packaging material 2 as described herein without, how-
ever, departing from the scope of protection as defined 1n the
accompanying claims.

In particular, bottom side crease portions 7¢"™ could be
implemented 1n any of the basic unit 1' and 1".

The mvention claimed 1s:

1. A rectangle-shaped sheet packaging material for pro-
ducing a sealed package containing a pourable product; said
sheet packaging material comprising two first boundary
edges parallel to a longitudinal direction and two second
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boundary edges parallel to a transversal direction orthogonal
to said longitudinal direction;

said sheet packaging material comprising at least a bottom
transversal crease line and a top transversal crease line
dividing said sheet packaging material into:

a bottom region containing a bottom crease pattern and
configured to form a bottom portion of said package
including a bottom panel;

a top region containing a top crease pattern; and

an ntermediate region contained between said bottom
transversal crease line and said top transversal crease
line and 1nterposed between said bottom region and
said top region, with respect to said longitudinal
direction;

said bottom transversal crease line including:

a bottom central portion;

at least one bottom end portion arranged on one side of
said bottom central portion and adjacent to one of
said first boundary edges; and

at least one bottom side portion, adjacent to one side of
said bottom central portion and extending between
said bottom central portion and said at least one
bottom end portion;

said bottom crease pattern including at least a pair of
slanted crease lines inclined relatively to both said
longitudinal direction and said transversal direction and
extending within said bottom region;

wherein said slanted crease lines have first ends pointing
to one of said second boundary edges and second ends
pointing to a continuous line parallel to said transversal
direction and including said bottom central portion and
said at least one bottom end portion of said bottom
transversal crease line; said slanted crease lines delim-
iting, together with said at least one bottom side por-
tion, a flap area of said sheet packaging material
designed to form at least part of a lateral flap of said
package;

wherein a projection of each slanted crease line on said
continuous line along a respective direction parallel to
said slanted crease line i1dentifies on said continuous
line one respective first point;

said bottom crease pattern further including at least a pair
of longitudinal crease lines extending within said bot-
tom region, arranged at opposite sides of said flap area
relatively to said transversal direction, and defining
together a folding line about which said lateral flap 1s
designed to be folded inwardly towards said bottom
panel;

a projection of each longitudinal crease line on said
continuous line along a respective direction parallel to
said longitudinal crease line 1dentifies on said continu-
ous line one respective second point, said second point
being arranged at one side of said flap area and being
spaced, along said transversal direction, from the cor-
responding first point arranged at the same one side of
said flap area by a transversal oflset;

wherein said bottom central portion, said at least one
bottom end portion and said at least one bottom side
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portion of said bottom transversal crease line are co-
linear with one another and with said continuous line.

2. The sheet packaging material as claimed 1n claim 1,
wherein each said first point 1s closer to said flap area than
the corresponding adjacent second point.

3. The sheet packaging material as claimed 1n claim 1,
wherein said second points are respectively spaced from said
corresponding first points by respective equal transversal
ollsets.

4. The sheet packaging material as claimed 1n claim 1,
wherein said mtermediate region contains an intermediate
crease pattern comprising at least one intermediate crease
line configured to form a lateral edge of said main portion of
said package;

wherein a projection of said intermediate crease line on

said continuous line along a direction parallel to said
intermediate crease line coincides with one of said first
points.

5. The sheet packaging material as claimed 1n claim 4,
wherein said imtermediate crease line intersects said bottom
transversal crease line at said one of said first points.

6. The sheet packaging material as claimed 1n claim 3,
wherein said longitudinal crease lines intersect said bottom
transversal crease line at said second points.

7. The sheet packaging material as claimed 1n claim 1,
wherein said slanted crease lines intersect said bottom
transversal crease line at said {irst points.

8. The sheet packaging material as claimed 1n claim 1,
wherein said bottom transversal crease line 1s mterrupted at
least at each said first point, at the corresponding second
point, and between each first point and the corresponding
second point.

9. The sheet packaging material as claimed 1n claim 1,
wherein said bottom crease pattern comprises two pairs of
said slanted crease lines and wherein said bottom transversal
crease line comprises two bottom side portions arranged at
opposite sides of said bottom central portion; said slanted
crease lines delimiting, together with the corresponding
bottom side portion, two respective said tlap areas designed
to form at least part of two respective said lateral tlaps of
said package;

wherein said bottom crease pattern comprises two pairs of

said longitudinal crease lines, one for each pair of said
slanted crease lines;

and wherein said longitudinal crease lines of each pair are

arranged at opposite sides of the respective flap area.

10. A sealed package-containing a pourable product
obtained from a sheet packaging material as claimed 1n
claim 1; said package comprising a bottom portion, a top
portion and a main portion mnterposed between said bottom
portion and said top portion and including a plurality of side
walls;

wherein said main portion 1s divided from said bottom

portion and said top portion respectively by a bottom
peripheral edge and a top peripheral edge;

and wherein said bottom transversal crease line defines

said bottom peripheral edge and said top transversal
crease line defines said top peripheral edge.
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